Background:Hepatic pruritus is a very common symptom among different chronic liver diseases, particularly in those related to cholestasis. Its prevalence is variable among liver diseases, ranging from 5% in chronic hepatitis C virus infection to 70% in primary biliary cirrhosis. Its etiopathogenesis remains poorly understood.Nerve growth factor (NGF) is a member of neurotrophins. many studies clearly demonstrate their role in pruritus. Nerve growth factor (NGF) is overexpressed in prurigonodularis and its therapeutic administration is pruritogenic. In atopic dermatitis, NGF is released by keratinocytes, mast cells and fibroblasts and plasma levels of NGF are also elevated and correlate with disease activity.This study examines the hypothesis that expression of NGF protein is altered in cirrhotic patients with pruritus. Patients and Methods: To test our hypothesis, we examined the expression patterns of NGF protein in cirrhotic patients with pruritus, cirrhotic patients without pruritus and corresponding healthy (control). skin biopsies (20 specimens each) were evaluated using immunoperoxidase staining techniques. Results: We found variations between the skins of cirrhotic patients with and without pruritus and healthy skin. In healthy skin, the expression of NGF protein was strong (basal cell keratinocytes), moderate (spinouslayer), and weak or abscent (granular cell layer). In contrast, marked expression of NGF protein was observed in all layers of skin (total NGF epidermis and dermis) incirrhotic patients with pruritus in comparison with cirrhotic patients without pruritus and healthy control and this was statistically significant. NGF protein expression was strong (basal cell keratinocytes), moderate (spinous layer), and weak or abscent (granular cell layer). The expression of NGF protein was strong in the adnexal structures. Conclusions: We report, for the first time, increased expression of NGF protein in the epidermal keratinocytes of cirrhotic patients with pruritus skin. Our findings suggest possible roles for this protienin pathophysiology of hepatic pruritus. The clinical ramifications of these observations mandate further investigations.
Introduction
Pruritus is a common symptom in hepatobiliary disorders, particularly in those related to cholestasis ( 1). Its prevalence is variable among liver diseases, ranging from 5% in chronic hepatitis C virus infection to 70% in primary biliary cirrhosis. there is no correlation between severity of liver disorders and cholestasis and pruritus intensity(2).Despite the major advances in the last 15 years in the study of pruritus, its etiopathogenesis in the cholestasis remains poorly understood(3,4). There are many theories concerning mechanisms and chemical mediators(5). Pruritic skin diseases are associated with increased production and release of cytokines, neuropeptides and neurotrophins which possibly leading to the exacerbation of pruritus (6).Neurotrophins (NTs) belong to a group of functionally and structurally related proteins the neurotrophic factors' family that were first identified as promoters for neuronal survival. It was demonstrated that they regulate many aspects of neuronal development and function, like synapse formation and synaptic plasticity ( 7).There are four NTs are expressed in mammals: NGF, BDNF, NT-3 NT-4. They play an essential role in cellular interactions, in controlling cell survival and differentiation ( 8 ). Neurogenic Inflammation is a physiological mechanism that could be involved in pruritus ( 9 
Results
The ages of cirrhotic patients with pruritus group ranged from (35-67 years) with mean ± SD (52.7 ± 9.1), in cirrhotic patients with pruritus ranged from (47-67 years) with mean ± SD (55 ± 5.3) and in the control group ranged from (37-60 years) with mean ± SD (51 ± 7.3). There was no statistical significant difference between the studied groups as regard age.The total number of males in the studied groups is 31(9 cirrhotic patients with pruritus, 11 cirrhotic patients without pruritus and 11 control group).Total number of females in the studied groups is 29 (11 cirrhotic patients with pruritus, 9 cirrhotic patients without pruritus and 9 control group). There was no statistical significant difference between the studied groups as regard sex.There was no statistical significant difference between the studied groups as regard other sociodemographic data including: residence, marital status and special habits. Cirrhotic Patients with pruritus (group 2) can be divided according to severity of pruritus into: mild (30%), moderate (35%), severe (20%) and very severe (15%).
In the epidermis and as well as among the dermal adnexal structures. The expression (staining intensity) was higher in all compartments of the integument (epidermis and dermis) in the pruritus group as compared to the expression values both in nonpruritus and healthy control skins. A summary of these results are shown in Table (1) , and Figure (1,2,3) . There was positive correlation between NGF protein expression and severity of pruritus in cirrhotic patients with pruritus (group 1) ( r = 0.876, p value <0.001). Table ( 
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Nerve growth factor (NGF) expression in correlation In the current study, the expression pattern of NGF protein in the skin of cirrhotic patients with pruritus in comparison to non-pruritus and normal healthy skin.was higher in both the epidermis and dermal adnexal structures in cirrhotic patients with pruritus.Duo et al (2006) in agreement with our findings reported that there was higher levels of NGF in the keratinocytes of the epidermal basal and spinal layers, and more in dermal infiltrating inflammatory cells in the early atopic dermatitis lesion, compared to the controls. Hodeib A et al (2010) who agree with us said that It has been found that there is significant increase of plasma levels of NGF and NPs in AD patients compared with controls (14). In this study, we found a positive correlation between the expression of NGF and severity of pruritus in cirrhotic patients. It has been reported that levels of NGF are increased in the serum and skin of AD patients and serum NGF was proposed to be a marker of disease severity (14, 15). However, a recent study did not concur with these findings (16). It is known that systemic levels of NGF can be influenced by a variety of physiological, pathophysiological, neuroendocrine factors, such as gender, stress, psychiatric conditions/status, and may very well be under homeostatic and circadian control(17,18) . In sum, here we provide the first indication, to the best of our knowledge, about NGF protein expression in normal healthy skin as well as in cirrhotic patients with and without pruritus. We found differences between these groups with higher expression values in cirrhotic patients with pruritus. Taken collectively, our novel findings suggest a pathophysiological role of these proteins (NGF) in the mechanism of pruritus in cirrhotic patients
